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(54) [Title of the Invention] Liquid Crystal Display Apparatus 
(57) Abstract 

[Problem] To prevent extension of development time, increase 
in development cost, and reduction in yield due to a situation 
that a circuit board, on which a liquid crystal drive circuit 
and peripheral circuits of the drive circuit are mounted, must 
be newly produced for each apparatus type. 

[Means of Resolution] A liquid crystal display apparatus 
includes a plurality of segment line drive circuit boards 3 
having segment line drive elements 4, a common signal wiring 
board 9 connecting a common signal between the respective 
circuit boards 3, a plurality of common line drive circuit 
boards 5 having common line drive elements 6, and a common 
signal wiring board 10 connecting a common signal for the 
respective circuit boards 5, wherein the size of each of the 
common signal wiring boards 9 and 10 is made smaller than a 
dimension of a liquid crystal panel 1, and disposed in the back 
of the liquid crystal panel 1. 
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[Claim] 
[Claim 1] 

A liquid crystal display apparatus, characterized by 
having: 

a liquid crystal display device, 

a plurality of first drive circuit boards each having 
a drive circuit for driving the liquid crystal display device, 

a first common signal wiring board connecting a common 
signal between the respective, first drive circuit boards, 

a plurality of second drive circuit boards each having 
a drive circuit for driving the liquid crystal display device, 
and 

a second common signal wiring board connecting a common 
signal between the respective second drive circuit boards, 

wherein the size of each of the first and second common 
signal wiring boards is smaller than a dimension of the liquid 
crystal display device, 

the first common signal wiring board is separated from 
the second common signal wiring board, and 

the common signal wiring boards are disposed in the back 
of the liquid crystal display device. 
[Brief Description of the Drawings] 

[Fig. 1] It is a main rear view showing an example of a liquid 
crystal display apparatus of the invention. 

[Fig. 2] It is a development elevation of the liquid crystal 
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display apparatus of Fig. 1. 

[Fig. 3] It is a section view of the liquid crystal display 
apparatus of Fig. 1. 

[Fig. 4] It is a circuit block diagram of the example of 
the liquid crystal display apparatus of the invention. 
[Fig. 5] It is an explanatory view of prior-art liquid 
crystal display. 

[Description of Reference Numerals and Signs] 

1 ... liquid crystal panel 

la ... upper glass of liquid crystal panel 
lb ... lower glass of liquid crystal panel 

2 ... press frame 

3 ... segment line drive circuit board 

4 ... segment line drive element 

5 ... common line drive circuit board 

6 . . common line drive element 

7 ... power circuit board 

8 ... drive circuit control board 

9 ... common signal wiring board 

9', 10' . . . common signal wiring section 

11 ... segment line drive circuit 

12 ... common line drive circuit 

13 ... connection line 

14 ... circuit board 

15 ... conductive rubber 
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[Amendment] 

[Submission date] October 26, 1995 
[Amendment 1] 

[Document to be amended] Specification 

[Item to be amended] Claim 

[Method of amendment] Change 

[Contents of amendment] 

[Claim] 

[Claim 1] 

A liquid crystal display apparatus, characterized by 
having : 

a liquid crystal display device, 

a plurality of first drive circuit boards each having 
a drive circuit for driving the liquid crystal display device, 

a first common signal wiring board connecting a common 
signal between the respective first drive- circuit boards, 

a plurality of second drive circuit boards each having 
a drive circuit for driving the liquid crystal display device, 
and 

a second common signal wiring board connecting a common 
signal between the respective second drive circuit boards, 

wherein the first common signal wiring board is separated 
from the second common signal wiring board, and 

the common signal wiring boards are disposed at ft back 
side of the liquid crystal display device. 
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[Amendment 6] 

[Document to be amended] Specification 

[Item to be amended] Description of reference numerals and 
signs 

[Method of amendment] Change 
[Contents of amendment] 

[Description of Reference Numerals and Signs] 

1 ... liquid crystal panel 

la . . . upper glass of liquid crystal panel 
lb . . . lower glass of liquid crystal panel 

2 . . . press frame 

3 ... segment line drive circuit board 

4 ... segment line drive element 

5 ... common line drive circuit board 

6 ... common line drive element 
-7 . . . power circuit board 

8 ... drive circuit control board 

9 ... common signal wiring board 

9', . . common signal wiring section 

11 ... segment line drive circuit 

12 ... common line drive circuit 

13 ... connection line 

14 ... circuit board 

15 ... conductive rubber 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention belongs] 

The present invention relates to a liquid crystal display 

apparatus, or more particularly, relates to a liquid crystal 

display apparatus using a circuit board for mounting a liquid 

crystal drive circuit. 
[0002] 

[Prior Art] 

In a prior-art liquid-crystal display apparatus, as 
shown in Fig. 5, a liquid crystal drive circuit and peripheral 
circuits thereof were mounted on one circuit board 14, and 
connected to a liquid crystal display device 1 by an anisotropic 
conductive rubber connector 15. In the circuit board 14, only 
when all circuits incorporated in the liquid crystal display 
apparatus were not able to be mounted- on one circuit board, 
part of the circuits were dividedly mounted on a different 
circuit board, and connection between the circuit boards was 
made by using a flexible printed wiring board, lead wires, pin 
header connectors and the like (omitted to be shown) . 
[0003] 

[Problems that the Invention is to Solve] 

However, in the prior art , the circuit board must be newly 
produced depending on a type of a liquid crystal display 
apparatus to be developed, which is a significant obstacle to 
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reduction in development time. Moreover, since this causes 
enormous development cost, diversified small-quantity 
production is hardly made. Furthermore, since wiring on the 
circuit board becomes complicated, false wiring is often 
overlooked, and much time is required for checking such false 
wiring. That is, many problems occur. 
[0004] 

Thus, the invention was made to solve such problems, and 
an object of the invention is to provide a liquid crystal 
display apparatus in which a part of a circuit board to be newly 
developed is separated from an existing part, so that only the 
part to be newly developed can be developed in a form of one 
or several circuit boards. 
[0005] 

[Means for Solving the Problem] 

A liquid crystal display apparatus of the invention is 
characterized by having a liquid crystal display device, a 
plurality of first drive circuit boards each having a drive 
circuit for driving the liquid crystal display device, a first 
common signal wiring board connecting a common signal between 
the respective first drive circuit boards, a plurality of 
second drive circuit boards each having a drive circuit for 
driving the liquid crystal display device, and a second common 
signal wiring board connecting a common signal between the 
respective second drive circuit boards, wherein the size of 
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each of the first and second common signal wiring boards is 
smaller than a dimension of the liquid crystal display device, 
and the first common signal wiring board is separated from the 
second common signal wiring board, and the common signal wiring 
boards are disposed in the back of the liquid crystal display 
device . 

[0006] 
[Operation] 

According to the configuration of the invention, a 
circuit board having the same function in an existing apparatus 
type is easily directly used, and even if a circuit board having 
a particular function is newly developed, an unnecessary 
circuit need not be wired. 
[0007] 

[Mode for Carrying Out the Invention] 

Figr 1 shows a rear view showing a layout of main 
components in an example. Stationary members and part of 
connection lines between respective circuit boards are omitted 
in the figure. While a liquid crystal panel 1 is designed such 
that segment lines are provided on an upper glass la, and common 
lines are provided on a lower glass lb, an opposite combination 
may be used. In the liquid crystal panel 1, terminals provided 
on the upper glass la are connected with segment drive circuit 
boards 3 each having a segment drive element 4 mounted thereon, 
and terminals provided on the lower glass lb are connected with 
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common line drive circuit boards 5 each having a common line 
drive element b mounted thereon. The drive elements 4 and the 
drive elements 6 are mounted on the segment drive circuit boards 
3 and the common drive circuit boards 5 respectively in a manner 
of one element for each substrate. 
[0008] 

Fig. 2 shows a view showing a condition where common 
signal wiring boards 9 and 10 for a liquid crystal display 
device shown in Fig. 1 are developed to a surface side of the 
liquid crystal panel 1. 
[0009] 

Fig. 3 shows a view showing a section taken along a line 
over a power circuit board 7 , a drive circuit control board 
8, and the common signal wiring board 9 in Fig. 1. Here, the 
power circuit board 7 , drive circuit control board 8, and common 
signal wiring- boards 9 and 10 are connected to one another by 
connection lines 13 as needed. 
[0010] 

Fig. 4 shows a circuit block diagram of the example. A 
common signal for the segment drive circuit boards 3 and a 
common signal for the common drive circuit boards 5 are supplied 
from the common signal wiring boards 9 and 10 respectively. 
The power circuit board 7 is a circuit board for producing a 
divided voltage level for driving a liquid crystal, and 
sometimes incorporates a step-up circuit. The circuit board 
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8 is a drive circuit control board for controlling the liquid 
crystal drive elements 6 and 4, and generally includes a liquid 
crystal controller element, RAM for display data and the like. 
While input and output signals into/from the liquid crystal 
display device may be led from any board, the signals are 
conveniently led from the control board 8 or the power circuit 
board 7. A power circuit and a control circuit may be mounted 
on the common signal wiring boards 9 and 10 respectively. As 
peripheral circuits, not only the power circuit and the control 
circuit, but also any necessary circuit can be mounted on an 
appropriate board, and can be connected with other circuit 
boards. When only the power circuit is given as the peripheral 
circuit, the control board 8 is unnecessary, and furthermore 
when the power circuit is connected to the common signal wiring 
board, even the circuit board 7 is unnecessary. 
- [0011] 

While terminals of the liquid crystal display device must 
be evenly formed in order to use the same segment drive circuit 
boards or the same common drive circuit boards for different 
liquid crystal display devices, when excessively large number 
of terminals are disposed on one drive circuit board, internal 
wiring resistance of the liquid crystal display device is 
undesirably increased. In particular, when a drive element 
is mounted on a circuit board in a chip form, the number of 
drive elements to be mounted on one drive circuit board is 
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desirably one or two in the light of a yield of mounting. 
[0012] 

[Advantage of the Invention] 

As described before, according to the invention, since 
the common signal wiring boards can be made common for each 
apparatus type, design steps can be decreased, which further 
leads to quality stabilization. Furthermore, since the size 
of each of the first and second common signal wiring boards 
is smaller than a dimension of the liquid crystal display device, 
and the common signal wiring boards are disposed in the back 
of the liquid crystal display device, a liquid crystal display 
apparatus can be reduced in size. 
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